Abstract: High Order Thinking Skills (HOTS) is an important aspect of teaching and learning. An individual's thinking can affect learning ability, learning speed and effectiveness of learning. The weakness in implementing HOTS is one of the reasons for a student not being creative in solving all the problems that arise. The purpose of this study was to evaluate the effectiveness of HOTS's Self-Instructional Manual (SIM) in teaching and learning for assignment achievement among polytechnic students. This study uses a quantitative approach and the Quasi Experimental design -"Pretest-Posttest Non-equivalent Comparison Group Design" consisting of one Treatment Group (TG) and one Control Group (CG) involving 78 students at Polytechnic of Sultan Abdul Halim Muad'zam Shah. The assignment evaluation rubric was modified to assess the level of students' assignment achievement. The findings showed that most of the students for TG and CG achieved good result in the individual pre-assignment. Additionally, there is a significant difference mean scores of individual post assignment between TG and CG. Students for TG achieved excellent result in the individual post assignments. However, students for CG only achieved good result in the individual post assignments. This means that HOTS Self-Instructional Manual has a significant impact on the student assignments achievement. Therefore, we encourage all students of higher education institutions to use Self-Instructional Manual in teaching and learning in order to score better achievement especially in the course work.
Introduction
Education can create creativity and build up an innovation that complement the younger generation with the skills needed to compete in the industry and become the catalyst for economic growth. Technical and Vocational Education and Training (TVET) is an integral part of general education which is intended for preparation individuals into the field of occupation for effective participation in the world of work. TVET have equally central roles to play in the development of employability skills. In other words, TVET emphasising application of knowledge, attitudes and manipulative skills for specific occupational fields. Institutions of Higher Learning play an important role in producing a young generation with the skills required to be competitive in the industry and to be a source of economic growth. Polytechnics is a pre-employment education and training institution that needs to equip students with academic skills, generic skills and technical skills. In addition, students also need to master Higher Order Thinking Skills (HOTS) and have the capability of research to use technology. With the power of HOTS, the country has the talent that is capable of producing something innovative.
Thinking skill (TS) in terms of conceptualising, problem solving, or decision making is crucial in the daily life and career of future students (Chew & Nadaraja, 2014) . Students who master in thinking skills such as critical, creative and innovative are able to compete globally (Ismail, Sidek & Mahbib, 2015) . In resolving the issue, the use of TS needs to be used so that the student can think creatively in solving problems especially in complex issue that need the high order thinking skills. In addition to making decisions and solving problems, thinking is also a process of using the mind to find meaning and understanding of something, exploring various possible ideas or creations and making judgments, and thus making reflection and meta cognitive on the processes experienced (Yee, Md Yunos, Othman, Hassan & Tee, 2010) .
HOTS is defined as the ability to apply knowledge, skills and values in making a reflection to solve problems, make decisions, innovate and strive to create something (Lembaga Peperiksaan, 2014) . HOTS also refer to the ability to use knowledge, skills and assessment in reasoning, reflection, problem solving, decision making, innovation and creating something new (Ministry of Education, 2013) . The use of HOTS in teaching and learning (T&L) can introduce HOTS in learning and continue to improve student achievement in academics and skills (Sulaiman, Muniyan, Madhyan, Hasan, Syrene & Rahim, 2017) .
In an effort to help students to contribute of their knowledge that is not just some ordinary users, teachers should play an important role in creating activity or teaching and learning environment which allows applications of HOTS. In respect of it, the process of teaching and learning need to be taught how to execute HOTS to improve student's thought. The use of HOTS in teaching and learning can introduce HOTS in learning and continue to improve student performance in academic and skills (Sulaiman et al., 2017 ). An alternative that could be used in an HOTS deployment in the process of teaching and learning is the Self-Instructional Manual. It is also supported by studies undertaken by Yee, Md. Yunos, Hassan & Mohamad (2013) , the use of independent learning manual provides an opportunity for students to learn various methods of learning is effective and how to use HOTS in a complete learning cycle.
Problem HOTS in Polytechnics
Students as future human capital should equip themselves with critical thinking and problem-solving skills to meet the employer's desire to find new employees (Rodzalan & Saat, 2015) . TVET is an important path for vocational education and skills development. Through the Economic Transformation Program (ETP) (2013), Malaysia needs to increase 2.5 times the TVET enrolment by 2025. However, the offer of TVET employees is insufficient in 10 of the 12 National Key Economic Areas (NKEAs). The employer reported that some graduates lacked in TS critical knowledge (Ministry of Education, 2015) . This is supported by Ramlan's (2012) study, stating that skilled manpower and k-workers are able to identify the problems caused by weakness in solving problems and these problems cause graduates to be difficult to get a job.
In institutions of higher learning including Polytechnics, lecturers are encouraged to implement the approach of learning based students using learning approaches such as problem-solving skills. The study was conducted by Yee et al. (2016) was carried out over 60 lecturer's polytechnics and findings showed a total of 61.7% lecturer considers students having difficulty in solving problems in teaching and learning (T&L). The study also shows that 60% of lecturers agree that lack of using TS in their teaching and learning will cause the difficulties in solving problems among students. Although the TS in the curriculum have been practiced, students still have low intellectual levels and weak in thinking. This is because the emphasis on thinking skills is poor and less of thinking skills in teaching for all students in the learning session.
A study conducted by Yee, Md,Yunos, Othman, Hassan, Tee & Mohamad (2012) on 242 people academic staff Universiti Tun Hussein Onn Malaysia (UTHM) sums up a total of 68% of academic staff agreed with an opinion that TS learned by students in the modules is insufficient and no detail. This is because students are often exposed to the fact, that emphasises technical content but less taught of the used of knowledge learned in creative and practical (Mohd & Hassan, 2015) . This has resulted in an effective learning TS is not accessible. Thus, students have difficulty to learn TS due to less exposure. Employers report that most graduates lack are critical thinking and communication skills (KPM, 2015) . The study of Ismail (2012) found that among the nine main marketability features, the most marketability feature of the graduates among the graduates was decision making and problem solving, followed by thinking skills.
The report from the Kestrel Education Consultant from England and the 21st Century School of the United States in 2011 stated that high-level thinking among teachers and students in Malaysia was still low (Ministry of Education, 2012) . Weaknesses in applying HOTS in learning cause a student not creative in resolving problems arising (Yee, 2015) . A study conducted by Yee, Md Yunos, Othman, Hassan, Tee, & Mohamad (2015) on 375 students in technical university Malaysia found that students only mastered 4 HOTS Marzano with modest domination. Meanwhile, 9 HOTS are still low.
Generally, teachers know that HOTS need to be practiced through the lessons to improve student achievement (Sulaiman et al., 2017) . Some studies conducted by Nor Puteh Ghazali, Tamyis & Ali (2012) have shown that lecturers have a consciousness of the importance of HOTS in teaching and learning, but they lack knowledge and lack of skills to apply HOTS in teaching and learning. The emphasis on examinations has led the teacher to less attention to the TS students instead of focusing on efforts to complete the syllabus and also the mastery of the technique to answer the exam questions (Ismail & Mahamod, 2016) .
Results analysis study by Yee, Hamdan, Tee & Mohamad (2016) shows the most problems faced by Polytechnic students while completing coursework tasks is the student having difficulty in solving the problem. HOTS is the cause of weaknesses result in applying a student to be creative in solving all problems arising (Yee, 2015) . The mastery and use of HOTS within a student can help them to solve a problem effectively (Rajendran, 2008) . Thus, the purpose of this study was to examine the impact of skills thought in the teaching and learning process.
Research Methodology
This study deployed a quasi-experimental, with Pretest-Posttest Non-equivalent Comparison Group Design. Treatment Group (TG) and Control Group (CG) using individual pre-post assignment. The selection of the design of this study is seeks to assess the effectiveness of HOTS self-instructional manual in the process of teaching and learning. The TG was using the self-instructional manual of HOTS Marzano (XT) then the CG group did not use any self-instructional manual and only followed the traditional teaching (XC). The duration to study self-instructional manual for TG is one month.
After completing a one-month learning period for TG, the assignment are distributed to students. A month-long learning period for self-instructional manual of HOTS was obtained through a test run on the use of self-instructional manual of HOTS. Table 1 shows the design of individual pre and assignments for Treatment Group (TG) and Control Group (CG). Through this design, Treatment Group (TG) O1 occupies the individual pre assignment course before treatment is given to Treatment Group (TG). 
Population and Sample
In this study, the target population for this study consisted of all Diploma in Electrical and Electronic Engineering students, Civil Engineering students, and Mechanical Engineering students at Polytechnic of Sultan Abdul Halim Muad'zam Shah. The samples consist of 78 students in mechanical engineering that have studied the topic of Mechanical Plastics. A total of two classes consisting of 30 to 35 students randomly selected clusters to be into TG and CG. Number of student in TG consist of 37 students and for CG consist of 41 students. There were two justifications of choosing the Diploma Mechanical Plastic Program, Existing educational approach used in problem based learning and same topic was used for all the classes during learning process.
Research Instrument
This study was conducted using HOTS self-instructional manual, pre assignment and post assignment, and a rubric of assignment to obtain the information or data needed to answer the research questions. This work assignment includes two sets of questions to get students' achievement results on the topic of Mechanical Plastics. Questions for the work assignment which has elements of problem solving and designed based on the syllabus of polytechnics. Individual pre and post assignment evaluation's rubric comprises five main criteria, such as, Introduction and Conclusion, Creative/Innovative Thinking, Problem Solving, Seeing Thing in The Mind Eye and References. This pilot study was conducted on 30 polytechnic students who have the same characteristics as the population to be tested. Reliability values for pre and post assignment achievements were obtained using alpha tests. The value of reliability individual pre and post assignment is .81 and .83.
Score Range and Level of Achievement of Individual Assignment
Achievement of individual assignment was used to show the effectiveness of HOTS on student academic achievement. Table 2 shows the range of scores and the level of completion of individual assignments. The assessment of individual work assignments consists of five criteria, namely 'Introduction and Conclusion', 'Creative / Innovative Thinking', 'Problem Solving', 'Seeing thing in the mind eye' and 'References'. Weightage of scores for score range of level achievement for these five criteria are the same. Table 3 shows score range and level of five criteria achievement. 
Data Analysis
In this study, descriptive statistics and inference statistics will be used. Descriptive statistics are used to summarise a set of data when inference statistics are used to generalise the population based on data from the population sample (Idris, 2013) . Descriptive statistics using Mean Score and Frequency when inference statistics using ANCOVA, MANCOVA and MANOVA.
Result and Discussion
In conducting this study, a total of 78 individual pre and post assignment were distributed to two groups comprising treatment groups (TG) and control groups (CG). Data analysis was done using SPSS 22.0 for Window. With the use of SPSS, results of the analysis were presented in terms of frequency, percentage and differences.
3.1
The achievement of individual pre assignment among polytechnic student Table 4 shows the achievement of the individual pre assignment for TG and CG. Overall, the achievement of the individual assignment for both groups is at a good and satisfactory level. This is because both groups are in the same environmental factor in polytechnics. The factor of environment or polytechnic climate is also important in influencing student achievement. According to Mok (2013) , the conducive physical environment of a conducive study is an important factor in improving the effectiveness of teaching and learning within a place of study. Physical factors in the study includes physical atmosphere within the study area and the surrounding area. The teaching approach used by a lecturer is an important component for the teaching and learning sessions. Learning approaches used are student-centred learning. According to the Department of Polytechnic Education (DPE) (2011), student-centred learning is the main approach to the implementation of learning and teaching (T&L) to achieve the goals and outcomes of the program of polytechnic education. Hence, teaching methods in the course of technical areas between these two groups is the same. Indirectly, it affects student achievement is the same between TG and CG. Table 5 showed the ANCOVA analysis test the difference in the mean of the individual post assignment between TG and CG. The results of the ANCOVA test data analysis showed that there were significant differences in the mean score of individual post assignment between TG and CG as a whole (p <.05). The results of this analysis show that treatment has a positive impact on student achievement in the course work after controlling the scores of individual pre assignment. The result of the analysis also found that the mean individual post assignment mean score for TG was higher than CG that is TG (80.54%) and CG (63.17%). On the other hand, the level of completion of individual post assignment for TG is at an excellent level, while CG is at a good level (Table 6 ). This shows that the use of HOTS self-instructional manual in the individual assignment is very effective compared to the CG which is a traditional learning that do not use the HOTS self-instructional manual. The findings show that students who have been able to acquire mastery level HOTS grade achievement good individual assignment and vice versa after receiving treatment. This is because students who enhance HOTS themselves will have better academic achievement and skills (Sulaiman et al., 2017) . Teaching and learning has been able to increase the achievement HOTS and proved through studies conducted by Yee (2015) ; Perkins (2011); Keller & Carellas (2011); and Hu (2011) . This case clearly shows of the thinking skills will enable students to complete work assignment problems in certain circumstances from a different perspective, especially to resolve high-level a critical problem. Through this awareness, students can improve their performance in the task. Students can complete the tasks and shown them self that they are capable in dealing with the mind effectively. Based on the results of the findings, then it is logical that the increase for TG is high compared with CG. 
Group

3.3
The difference in mean score of five evaluation criteria for individual post assignment between TG and CG? Table 7 showed MANCOVA analysis test the difference in a mean score of five evaluation criteria for individual assignment between the TG and CG. There is a significant difference in a mean score of five evaluation criteria for individual assignment between the TG and CG namely 'Introduction and Conclusion', 'Creative / Innovative Thinking', 'Problem Solving', 'Seeing thing in the mind eye' and 'References'. The results of the analysis show that treatment had a positive impact on the achievement of five criteria in the individual assignment. Based on homogeneity analysis of subset, Treatment Group>Control Group for five criteria namely 'Introduction and Conclusion', 'Creative / Innovative Thinking', 'Problem Solving', 'Seeing Thing in The Mind Eye' and 'References'. Results of the findings analysis also found that the mean of the individual post assignment for TG was higher than the CG for each evaluation criteria (Table 8) . Additionally, the level of individual post assignment for the TG / CG 'Creative / Innovative thinking' and Problem-Solving criteria at the top level. For reference 'Reference' and 'Introduction and Conclusion', TG and CG are at a good level. For the 'Seeing Thing in The Mind Eye' criteria for TG is higher than CG.
In addition, there are significant differences between the five criteria of 'Introduction and Conclusion', 'Creative / Innovative Thinking', 'Problem Solving', 'Seeing thing in the mind eye' and 'References' in TG. This is because each TG learns the HOTS, which is the component needed in solving the problem (Othman & Rahman, 2011) . HOTS has an indispensable advantage in solving the problem, which combines the common elements to form an interconnected as a restructuring of the elements to the new structure (Anderson & Krathwohl, 2001 ). However, for CG there is no significant difference for the five criteria. This suggests that HOTS is the highest level in Bloom's taxonomy (Bloom, 1956 ) which emphasises on students how to receive and process information through their experience (Mohamed, 2006) . Therefore, the teaching and learning process using HOTS self-instructional manual can help students in facing difficulty solving problems as well as enhancing their competence. With this, it can be concluded that HOTS 's learning has had a significant impact on the achievement of coursework assessment compared to traditional learning. 
3.4
The difference in mean score between pre and post assignment for TG and CG?
The analysis of mean score difference between individual pre and post assignments for both groups is carried out. Table  9 shows the MANOVA Test analysis shows that there is a mean difference between the individual pre and post assignments for TG and CG as a whole. There was a significant difference mean score between the individual pre and post assignment in TG (p <0.5). While for CG, there is no significant mean score of individual pre and post assignment. The study found that there was an increase in the mean score between individual pre assignment and individual post assignment. For CG, there was a high increase that is 17.84% from 62.70% to 80.54%. This was followed by CG, there was a low increase in the mean score between the individual pre assignment and individual post assignment, which was 1.62%. In addition, there is an increase one level achievement in the individual pre assignment and individual post assignment, from the good level to the excellent level of TG. Meanwhile, CG has no increase and is at the same level (Table 10 ). This is because TG learned HOTS, which is the component needed in solving problems (Othman & Rahmat, 2011) . HOTS has an indispensable advantage in solving the problem, which combines the common elements to form an interconnected as a restructuring of the elements to the new structure. The use of HOTS among students helps students to manipulate information and translate the information to the easy-to-understand form (Ea, Chang & Tan. 2005) . Therefore, HOTS is an indispensable skill for every individual in any educational settings (Tan & Halili, 2015) . 
3.5
The difference mean score of five evaluation criteria between pre and post assignment for TG and CG
The MANOVA test analysis shows the mean difference between individual pre assignment and individual post assignment for TG and CG for five evaluation criteria (Table 11 ). There is a significant difference between the individual pre and post assignments for TG and CG for the five criteria namely 'Introduction and Conclusion', 'Creative / Innovative Thinking', 'Problem Solving', 'Seeing thing in the mind eye ', and' References'. The findings of the study showed that there was an increase of mean score between individual pre and post assignments for TG which was 3.1%, 5.00%, 3.92%, 2.84% and 2.98% (Table 12 ). Each value represents the 'Introduction and Conclusion', 'Creative / Innovative Thinking', 'Problem Solving', 'seeing thing in the mind eye' and 'References'. In addition, there is an increase in the level achievement of individual pre and post assignments, from Good to Excellence level for TG representing 'Creative / Innovative Thinking', 'Problem Solving', 'Seeing thing in the mind eye'. Criteria for 'References' also has a level of improvement from satisfactory to good. However, criteria for the 'Introduction and Conclusion' and 'reference' there is no increase in the level of achievement of individual pre and post assignment Among the five criteria, criteria "Creative / Innovative Thinking" showed the highest achievement. According to Chinedu & Kamin (2015) , HOTS is a major component of creative and critical thinking. Creative thinking can help students develop more innovative ideas, perspective ideas for imaginative ideas. Rajendran & Idris (2008) , students who have been taught how to develop creative views to solve problems are more appropriate to solve more complex problems than those who are not taught in creative thinking. In addition, the "Problem Solving" criteria also shows an increase. HOTS is an important aspect of the teaching and learning process, as one of the main goals of the lesson is to ensure that students can think and solve problems critically (Chinedu & Kamin, 2015) . Obviously, students need to learn and apply HOTS in the teaching and learning process. Mastery of HOTS in learning enables students to solve various types of tasks or problems whether in academic or in real-life situations. By classifying HOTS, students are able to complete tasks on different TS levels either at low or high levels. Hence, students need to study HOTS for the purpose of achieving excellent academic achievement. 
Conclusion
HOTS should be an important aspect of the teaching and learning process, as one of the main goals of teaching is to ensure students can think and solve problems critically especially related to TVET. Learning on HOTS has an impact on the improvement of the achievement of pre and post coursework assessment. While traditional learning alone cannot have a significant effect on the increase of HOTS. It is clear, therefore, that meta cognitive knowledge, the application of HOTS in the course work of the course plays an important role in enhancing the level of people's thinking skills. Mastery of cognitive knowledge alone, traditionally learning is not enough for a student to improve the HOTS level.
In the context of student academic achievement, HOTS Self-Instructional Manual was able to provide students with a clear learning experience on the form of questions based on the HOTS level and the right form of answer by referring to learning notes. Furthermore, the use of HOTS Self-Instructional Manual allows students to compare, contrast, organise, classify and identify the causes and consequences according to their own views and opinions in completing the assignment. It can be concluded that HOTS Self-Instructional Manual is very important for students. Implication, learning on HOTS Self-Instructional Manual can improve the HOTS level and academic achievement of students.
By mastering eight HOTS in learning, students learn how to use a variety of learning strategies or techniques that enable the accomplishment of accomplishing tasks based on high-level thinking skills. Lecturers can provide high-level problem-solving questions that can challenge students' minds and stagger high-level questions to encourage students to give insights and to conduct research and exploration in a structured manner.
Implication and Recommendation
Awareness of the importance of mastering HOTS can assist the lecturers in polytechnics and training students in solving tasks that require thinking skills. The results of this study have further implicated on the teaching and learning as it is evidence that the lecturers should train students to applying HOTS and increase teaching and learning activities based on HOTS to students so that the HOTS level can be enhanced. With this HOTS Self-instructional manual, students can learn and apply the problem-solving skills according to their ability. The following recommendations was obtained in this study, there are several positive suggestions that can be guided by certain parties to enhance and strengthen students' thinking skills.
• Student Students can improve academic performance by having high knowledge in HOTS. Indirectly, students will enhance their potential by using various learning strategies for effective learning. The use of HOTS materials such as highlevel questions can encourage students to think more deeply, draw conclusions and reflections, and then apply the knowledge in real situation. Students also can apply questions based on HOTS in everyday life to test the mind and problem solving.
• Teacher Teacher need to teach students to keep track of their thinking, engaging in a purposive and conscious evaluation of thinking is in itself a higher level of thinking. Teacher can use student-centred learning strategies in the teaching and learning process as this strategy is most effective in improving student development. Instructional teaching method such as problem based learning to engage student in high order thinking very suitable in student centred learning. Teacher also can provide high-level problem solving questions that can challenge students' minds. 
